The differential effects of hepatotoxicants on the sulfation pathway in rats.
This study characterized the effects of liver damage produced by a variety of hepatotoxicants on several components of the sulfation pathway in rats. Specifically, the concentration of cosubstrate, adenosine 3'-phosphate 5'-phosphosulfate (PAPS), and the hepatic capacity for PAPS synthesis were measured in livers of rats treated with carbon tetrachloride (CCl4), 1,1-dichloroethylene (DCE), alpha-naphthylisothiocyanate (ANIT), aflatoxin B1 (ATX), allyl alcohol (AA), bromobenzene (BB), cadmium chloride (Cd), or thioacetamide (TA). Liver damage was assessed by measuring serum sorbitol dehydrogenase (SDH) and alanine aminotransferase (ALT) activities as well as by histopathological examination. Hepatic PAPS concentration was generally decreased as a result of treatment with hepatotoxicants (35-80% of control), although BB, AA, and ANIT were without effect. Maximal hepatic capacity for PAPS synthesis, determined as the activities of PAPS synthetic enzymes, ATP sulfurylase, and APS kinase, was selectively decreased by the hepatotoxicants. ATP sulfurylase activity was decreased by Cd and TA (55 and 62% of control, respectively), whereas APS kinase activity was decreased by Cd, TA, BB, and DCE (60-77% of control, respectively). In addition, phenol sulfotransferase (PST) activity was measured toward 1- and 2-naphthol in order to determine whether apparent changes in PST activity in damaged livers are substrate-dependent. Treatment with hepatotoxicants generally decreased 1-naphthol-directed PST activity but not PST activity directed toward 2-naphthol. In conclusion, (1) not all xenobiotic-induced liver injury results in decreased hepatic PAPS concentration, (2) some hepatotoxicants decrease PAPS concentration by a mechanism other than decreased cosubstrate synthesis, and (3) the effect of hepatotoxicants on PST activity is dependent upon the choice of substrate used in the enzymatic assay.